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(57) ABSTRACT 

A head assembly includes a suspension coupled to an end 
portion of an actuator arm located on a base to rotate around 

a pivot shaft, a head slider installed at the suspension and 
having a head to record and/or read information on and/or 
from a recording medium, and a variable device located 
betWeen the suspension and the head slider, Wherein one side 
of the variable device is coupled to the suspension to adjust 
a ?ying height of the head slider by adjusting inclination of 
the head slider With respect to the suspension. The head 
assembly can be applied to a magnetic head assembly by 
using a magnetic head and a magnetic disk as the head and 
the recording medium, respectively. Thus, since the variable 
device can be ?xedly coupled to the suspension during the 
assembly process of the head assembly or the manufacture 
of the suspension, the process of manufacture is consider 
ably simpli?ed compared to the conventional magnetic head 
assembly. Also, since the head assembly according to the 
present invention adopts a manner of directly controlling the 
?ying height by adjusting the thickness of the variable 
device to adjust the pitch angle of the magnetic head slider, 
the ?ying height can be accurately and actively controlled so 
that a fast sWitch of the ?ying height is possible. 

21 Claims, 6 Drawing Sheets 
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FIG. 2 (PRIOR ART) 
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HEAD ASSEMBLY INCLUDING A VARIABLE 
DEVICE FOR ADJUSTING AN INCLINATION 

OF A SLIDER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of Korean Patent 
Application No. 2002-7953 ?led on Feb.14, 2002 in the 
Korean Intellectual Property O?ice, the disclosure of Which 
is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a head assembly in Which 

the ?ying height of a head slider varies according to the 
operational state, and a drive system adopting the same. 

2. Description of the Related Art 
A hard disk drive system has at least one magnetic head 

corresponding to a recording/reproducing surface of a hard 
disk that is rotating. The magnetic head Writes or reads 
information by magnetiZing or detecting a magnetic ?eld of 
a surface of the hard disk drive. 

In a hard disk drive system, read/Write is performed in a 
sWing arm driving manner in Which a magnetic head assem 
bly is installed on a base to pivot and a magnetic head 
installed at one end of the magnetic head assembly is moved 
to a desired position on a rotating disk as the magnetic head 
assembly pivots. 

Referring to FIG. 1, a typical hard disk drive system 10 
includes a hard disk 20 installed on a base 11 to rotate When 
a predetermined information is recorded, and a magnetic 
head transferring apparatus to transfer a magnetic head 50 to 
a desired track position on the hard disk 20 to Write and read 
information of the hard disk 20. Here, the hard disk 20 is 
divided into a recording area 22 Where information is 
recorded and a parking area 21 Where the magnetic head 50 
is parked When the hard disk 20 stops rotating. 

The magnetic head transfer apparatus includes a magnetic 
head assembly 30 installed to pivot around a pivot shaft 30 
provided on the base 11 and having the magnetic head 50 
mounted thereon, and a driving portion 40 to pivot the 
magnetic head assembly 30 using an electromagnetic force. 

The magnetic head assembly 30 includes a suspension 31 
coupled to an end portion of an actuator arm 32 rotatably 
coupled to the pivot shaft 34, and a magnetic head slider 50 
installed at the suspension 31 and having a magnetic head 
(not shoWn) for reading/Writing information on/from the 
hard disk 20. 

The magnetic head slider 50 is biased toWard the hard disk 
20 by the suspension 31. When the hard disk 20 begins to 
rotate, the magnetic head slider 50 ?ies by being lifted by an 
air dynamic pressure generated by the rotation of the hard 
disk 20. Here, the height at Which the magnetic head slider 
50 ?ies in a lifted state (hereinafter, referred to as the “?ying 
height (FH)”) is determined by a gram load of the suspen 
sion 31 and lift by air ?oW according to the rotation of the 
hard disk 20. The ?ying height is a gap betWeen a surface of 
the hard disk 20 and a read sensor, that is, a magnetoresis 
tance head, provided at the tip end of the magnetic head 
slider 50 When the magnetic head slider 50 ?ies by being 
lifted With respect to the hard disk 20 during the rotation of 
the hard disk 20. The gram load refers to a force exerted by 
the suspension 31. A high gram load corresponds to a stiff 
suspension. 
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2 
FIG. 2 shoWs a structure of a typical magnetic head 70. As 

shoWn in the draWing, the magnetic head 70 includes a 
magnetoresistance head 74 for reproduction, and an induc 
tion recording head for recording. The magnetoresistance 
head 74 detects and reads out a magnetic signal recorded in 
the hard disk 20. The induction recording head for recording 
a desired signal in the hard disk 20 includes a top pole 71 and 
a bottom pole 72 for forming a leakage magnet toWard the 
hard disk 20, and a recording coil 73 for generating a 
magnetic ?eld according to the supply of current. 

Recently, to increase capacity of the hard disk 20, a track 
per inch (TPI) is increased While the Width W of a track is 
decreased. 

To reduce the Width of a track of the hard disk 20, the 
Width of a Write head to Write a magnetic signal on the track 
of the hard disk 20 should be reduced accordingly. Also, the 
?ying height of the magnetic head 70 needs to be loWered to 
read out a magnetic ?eld Written on a track having a 
relatively small siZe. 
When the ?ying height of the magnetic head 70 is 

loWered, the gap betWeen the magnetic head slider 50 and 
the hard disk 20 decreases so that the magnetic head slider 
50 may actually contact (be interfered by) the hard disk 20, 
moving the magnetic head slider 50 to another track or the 
parking area 21 of the hard disk 20. As a result, the magnetic 
head 70 or the hard disk 20 can be damaged. 

Thus, it is necessary to reduce interference betWeen the 
magnetic head slider 50 and the hard disk 20 by increasing 
the ?ying height of the magnetic head 70 according to the 
operational state, for example, When the magnetic head 
slider 50 is moved to another track or the parking area 21 of 
the hard disk 20. 

FIG. 3 is a perspective vieW illustrating an example of a 
conventional magnetic head assembly disclosed by Japanese 
Patent Publication No. 7-85621 to reduce interference 
betWeen the magnetic head slider and the hard disk. 

Referring to the draWing, a conventional magnetic head 
slider 80 includes a magnetic head slider 81 having a 
magnetic head, a ?exible member 83 for supporting the 
magnetic head slider 81, a support spring structure 85 
coupled to the ?exible member 83 and applying a load 
Weight to the magnetic head slider 81, and a pieZoelectric 
element 87 installed at the magnetic head slider 81 to change 
a Weight point of the magnetic head slider 81. The pieZo 
electric element 87 is installed to be capable of extending 
inside the magnetic head slider 81. 

Thus, as a voltage is applied to the pieZoelectric element 
87, the pieZoelectric element 87 is extended. Accordingly, 
the Weight point of the magnetic head slider 81 is changed. 
FIG. 4 shoWs a change in the ?ying height of the magnetic 
head slider 81 according to a change in the Weight point of 
the magnetic head slider 81. In FIG. 4, L denotes the length 
of the magnetic head slider 81, I1 and I2 denote the distances 
from one side of the magnetic head slider 81 to the Weight 
point in a lengthWise direction. Assuming that When the 
Weight point is located at II the ?ying height of the magnetic 
head slider 81 With respect to the hard disk 20 is hl, and 
When the Weight point is located at a position separated by 
the distance I2 from one side of the magnetic head slider 81 
in the lengthWise direction Wherein I2 is greater than the 
distance I1, the ?ying height b2 is loWer than hl. 

Thus, the conventional magnetic head assembly 80 can 
adjust the ?ying height of the magnetic head slider 81 by 
applying a voltage to the pieZoelectric element 87. 

HoWever, in the above-described conventional magnetic 
head assembly 80, since a process of taking out part of the 
magnetic head slider 81 to install the pieZoelectric element 
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87 is needed, the manufacturing process is complicated and 
uniform performance cannot be guaranteed during mass 
production of the magnetic head assembly 80. 

Also, since the conventional magnetic head assembly 80 
uses an indirect control method in Which the ?ying height is 
adjusted by changing the inclination of the magnetic head 
slider 81 generated When the Weight point of the magnetic 
head slider 81 changes, an accurate control of the ?ying 
height is di?icult. 

Also, since the conventional magnetic head assembly 80 
needs a great change in the volume of the pieZoelectric 
element 87 to change the Weight point of the magnetic head 
slider 81, a control sensitivity in changing the ?ying height 
is loWered so that a ?ne control of the ?ying height is 
di?icult. Furthermore, changing the ?ying height of the 
magnetic head slider 81 to sWitch an operation mode takes 
a long time so that a quick control is not possible. 

SUMMARY OF THE INVENTION 

To solve the above and/or other problems, the present 
invention provides a head assembly in Which a manufactur 
ing process is simpli?ed are provided, and a drive system 
adopting the same. 

According to one aspect of the present invention, a head 
assembly comprises a suspension coupled to an end portion 
of an actuator arm provided on a base to rotate around a 

pivot shaft, a head slider installed at the suspension and 
having a head to record and/or read information on and/or 
from a recording medium, and a variable device provided 
betWeen the suspension and the head slider in a state in 
Which one side of the variable device is coupled to the 
suspension to adjust a ?ying height of the head slider by 
adjusting inclination of the head slider With respect to the 
suspension. 

According to another aspect of the present invention, a 
drive system includes a head assembly to record and/ or read 
information on and/or from a recording medium, the head 
assembly comprising a suspension coupled to an end portion 
of an actuator arm provided on a base to rotate around a 

pivot shaft, a head slider installed at the suspension and 
having a head to record and/or read information on and/or 
from a recording medium, and a variable device provided 
betWeen the suspension and the head slider in a state in 
Which one side of the variable device is coupled to the 
suspension to adjust a ?ying height of the head slider by 
adjusting inclination of the head slider With respect to the 
suspension. 
The head is a magnetic head and the recording medium is 

a magnetic disk. The suspension is a load beam having a 
gram load. The head is installed at the suspension through a 
?exure, and the variable device is disposed betWeen the 
?exure and the suspension. The variable device is provided 
to adjust at least one of a pitch angle and a rolling angle 
made by the head With respect to the recording medium. The 
variable device is a pieZoelectric actuator having a pieZo 
electric material With a thickness that varies by the appli 
cation of electric poWer. 

Additional aspects and advantages of the invention Will be 
set forth in part in the description Which folloWs and, in part, 
Will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and/or other aspects and advantages of the inven 
tion Will become apparent and more readily appreciated 
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4 
from the folloWing description of the embodiments, taken in 
conjunction With the accompanying draWings of Which: 

FIG. 1 is a plan vieW schematically illustrating the struc 
ture a typical hard disk drive system; 

FIG. 2 is an enlarged perspective vieW illustrating the 
structure of a typical magnetic head; 

FIG. 3 is a perspective vieW schematically illustrating an 
example of a conventional magnetic head assembly dis 
closed in Japanese Patent Publication No. hei 7-85621; 

FIG. 4 is a vieW illustrating a change in the ?ying height 
of the magnetic head slider according to a change in the 
Weight point of the magnetic head slider in the magnetic 
head assembly of FIG. 3; 

FIG. 5 is a vieW schematically illustrating major portions 
of a magnetic head assembly according to an embodiment of 
the present invention; 

FIG. 6 is a plan vieW illustrating an embodiment of a 
magnetic head slider that can be adopted in the magnetic 
head assembly according to the present invention; 

FIG. 7 is a vieW illustrating an embodiment of a variable 
device in the magnetic head assembly according to the 
present invention; 

FIG. 8 is a vieW illustrating another embodiment of the 
variable device in the magnetic head assembly according to 
the present invention; and 

FIGS. 9A and 9B are vieWs illustrating a change in the 
?ying height according to a change in the thickness of the 
variable device in the magnetic head assembly according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Reference Will noW be made in detail to the present 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings, Wherein like 
reference numerals refer to the like elements throughout. 
The embodiments are described beloW in order to explain 
the present invention by referring to the ?gures. 
A magnetic head assembly according to an embodiment 

of the present invention is applied to a magnetic disk drive 
system such as a hard disk drive system. Hereinafter, an 
example of applying a magnetic head assembly according to 
an embodiment of the present invention to a hard disk drive 
system is described. Here, the same reference numerals 
indicate the same elements. 

Referring to FIGS. 5 and 6, a magnetic head assembly 100 
according to the present invention includes a suspension 120 
coupled to an end portion of the actuator arm 32 to bias a 
magnetic head slider 110 toWard a magnetic disk 101, a 
magnetic head slider 110 installed at the suspension 120, and 
a variable device 150 provided betWeen the magnetic head 
slider 110 and the suspension 120. 
The suspension 120 may be formed by using a plate 

material such as a stainless steel. The suspension 120 is a 
load beam having a gram load. The gram load of the 
suspension 120 has in?uence on the ?ying height of the 
magnetic head slider 110 together With a lift by an air ?oW 
generated as the magnetic disk 101 (for example, a hard 
disk), Which is a recording medium, rotates and negative 
pressure is generated by an ABS (air bearing surface) pad 
design of a magnetic head, Which Will be described later. The 
gram load of the suspension 120 is designed such that a 
?ight of the magnetic head slider 110 can be stably main 
tained. 
The magnetic head slider 110, as shoWn in FIG. 6, 

includes a slider 111 functioning as a substrate, and a 
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magnetic head 113 located at a leading end portion of a 
surface (hereinafter, referred to as a slider surface 111a) 
facing the magnetic disk 101 of the slider 111. 
An ABS 115 for generating negative pressure to stably 

maintain the ?ying height of the magnetic head slider 110 
during the rotation of the magnetic disk 101 is preferably 
provided at the slider surface 11111 of the magnetic head 
slider 110. 

Also, a plurality of pads 117 to make the slider surface 
111a have a point contact With the surface of the magnetic 
disk 101 is provided at the slider surface 111a. The pads 117 
can be formed of DLC (diamond-like carbon). The pads 117 
facilitate separation betWeen a slippery surface of the mag 
netic disk 101 and the slider surface 111a. 

Referring to FIG. 5, the magnetic head assembly 100 
according to an embodiment of the present invention may 
have a structure in Which the magnetic head slider 110 is 
installed at the suspension 120 via a ?exure 130. The ?exure 
130 is coupled to the suspension 120 by using at least one 
spot Welding. Here, the ?exure 130 can be coupled to the 
suspension 120 by other coupling techniques, for example, 
an adhesive. 

A position A, Where the ?exure 130 is coupled to the 
suspension 120 by a spot Welding, for example, is as close 
as possible to a position on the ?exure 130 Where the 
magnetic slider 110 is installed, Without interfering With the 
adjustment of inclination of the magnetic head slider 110 
installed at the ?exure 130 according to a change in the 
thickness of the variable device 150. When the ?exure 130 
is coupled to the suspension 120 as above, the ?ying height 
can be greatly changed by slightly changing an inclination 
angle made by the magnetic head slider 110 and the mag 
netic disk 101. For example, a pitch angle may be changed 
a small amount to obtain a desirable loW ?ying height so that 
a stable ?ying characteristic can be obtained. 

Here, a lead (not shoWn) is provided at the ?exure 130, 
Which functions as a Wire to apply a recording signal to the 
magnetic head 113 provided at the leading end portion of the 
slider surface 11111 of the magnetic head slider 113 and 
transmits a signal detected by the magnetic head 113. 
A head assembly that has the suspension 120 With a gram 

load, in Which the magnetic head slider 110 is installed at the 
suspension 120 via the ?exure 130, like the magnetic head 
assembly 100 according to an embodiment of the present 
invention, is referred to as a head gimbal assembly (HGA). 

The variable device 150 having one end thereof ?xed to 
the suspension 120 is located betWeen the suspension 120 
and the magnetic head slider 110. In particular, When the 
magnetic head assembly 100, as shoWn in FIG. 5, includes 
the ?exure 130, and the magnetic head slider 110 is installed 
at the suspension 120 via the ?exure 130, the variable device 
150 is located betWeen the suspension 120 and the ?exure 
130. 
A pieZoelectric actuator formed of pieZoelectric material 

Whose thickness varies according to an applied voltage can 
be used as the variable device 150. 

In the meantime, in a general head gimbal assembly, a 
dimple is formed to guide prevention of contact betWeen a 
?exure portion Where a magnetic head slider is attached and 
a suspension. The dimple is formed by pressing a stainless 
steel plate that forms the suspension, causing the stainless 
steel plate to protrude. 

Thus, in the magnetic head assembly 100, the variable 
device 150 is located at a predetermined position on the side 
of the suspension 120 facing the magnetic head slider 110, 
in particular, at a position Where the dimple is formed on the 
suspension in a typical head gimbal assembly, so that the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
variable device 150 functions as the dimple does in the 
typical head gimbal assembly. 
The magnetic head assembly 100 according to an embodi 

ment of the present invention, as shoWn in FIG. 7, may 
include one variable device 150 at the position Where the 
dimple is formed. Here, as the electric poWer is applied to 
the variable device 150, the inclination of the magnetic head 
slider 110 With respect to the suspension 120 is adjusted. 
Accordingly, a pitch angle made by the magnetic head slider 
110 With respect to the magnetic disk 101 is adjusted. 
Assuming that a pitch directional axis is approximately 
parallel to a rotation direction (a tangential direction of a 
track) of the magnetic disk 101, the pitch angle is an angle 
made by the magnetic disk 101 and the magnetic head slider 
110 With respect to the rotational direction of the magnetic 
disk 101. 

Since the magnetic head assembly 100 according to an 
embodiment of the present invention directly adjusts the 
?ying height by controlling the pitch angle of the magnetic 
head slider 110 according to a change in the thickness of the 
variable device 150, the ?ying height can be accurately, 
?nely, and actively controlled. In addition, the ?ying height 
can be quickly changed so that an operational mode sWitch 
time is shortened. 

Referring to FIG. 8, a magnetic head assembly 100 
according to another embodiment of the present invention 
includes a plurality of variable devices 150 arranged in line 
approximately in a rolling direction. By making the amounts 
of deformation of the variable devices 150 equal, the pitch 
angle made by the magnetic head slider 110 With respect to 
the magnetic disk 101 can be adjusted. When the amounts of 
deformation of the variable devices 150 are different, the 
rolling angle made by the magnetic head slider 110 With 
respect to the magnetic disk 101 can be adjusted. The rolling 
direction is perpendicular to the pitch direction (Which is 
approximately a radial direction of the magnetic disk 101). 
The rolling angle is an angle made by the magnetic disk 101 
and the magnetic head slider 110 With respect to the rolling 
direction. 

In the magnetic head assembly 100 according to another 
embodiment of the present invention, since an active control 
of not only the pitch angle, but also the rolling angle is 
possible, an error in the pitch angle/rolling angle due to a 
croWn/ camber error generated by the manufacturing process 
of the magnetic head slider 110 can be actively corrected. 

Also, according to the magnetic head assembly 100 
according to another embodiment of the present invention, 
since the pitch angle, as Well as the rolling angle, can be 
adjusted, a superior ?ying feature can be obtained during a 
seek operation. 
The operational feature of the magnetic head slider 110 

during ?ying is determined by the design of the ABS 115 
formed on the slider surface 11111 of the magnetic head slider 
110, the curved surface (croWn and camber) of the ABS 115, 
the pitch angle, and the rolling angle. In particular, during 
the seek operation, a rolling feature is important. In an 
embodiment, since the rolling angle can be changed, the 
seek operation can be performed at an optimal rolling angle. 
As described above, in the magnetic head assembly 100, 

since the variable device 150, such as a pieZoelectric actua 
tor Whose volume or thickness in a predetermined direction 
varies according to the input of poWer, is attached Where the 
dimple is generally located, instead of using the dimple 
formed by a mechanical process at a position betWeen the 
suspension 120 (load beam) and the ?exure 130, the ?ying 
height is changed by adjusting the pitch angle by using the 
variable device 150. Accordingly, the ?ying height is 
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adjusted according to the operation state of the hard disk 
drive system. Here, the variable device 150 serves as the 
dimple. 

The magnetic head assembly 100 according to an embodi 
ment of the present invention operates as follows. For 
example, in a hard disk drive system adopting the magnetic 
head assembly 100 according to an embodiment of the 
present invention, While track following, moving to other 
track, and parking operations other than magnetic recording 
or reading actions are performed, the variable device 150, as 
shoWn in FIG. 9A, is maintained in a contracted state. In this 
case, since an angle made by the magnetic head slider 110 
With respect to the hard disk 101, for example, the pitch 
angle, is small, the ?ying height FH1 of the magnetic head 
assembly 100 according to an embodiment of the present 
invention increases. 

During the operation of recording the information on, and 
reading information from, the magnetic disk 101, electric 
poWer is applied to the variable device 150 to increase the 
thickness thereof. Accordingly, as shoWn in FIG. 9B, as the 
thickness of the variable device 150 coupled to the suspen 
sion 120 increases, the variable device 150 presses the 
magnetic head slider 110 toWard the magnetic disk 101. 
Since the magnetic head slider 110 is installed at the ?exure 
130, and the ?exure 130 is coupled to the suspension 120, as 
the thickness of the variable device 150 increases, an incli 
nation angle made by the magnetic head slider 110 With 
respect to the suspension 120 increases. Thus, as the angle 
made by the magnetic head slider 110 With respect to the 
magnetic disk 101, for example, a pitch angle, increases, the 
?ying height of the magnetic head assembly 100 according 
to an embodiment of the present invention is loWered. 

That is, the magnetic head assembly 100 according to an 
embodiment of the present invention is operated at a loWer 
?ying height FH2 While the magnetic head assembly 100 
records or reads information on or from the magnetic disk 
101. 

Accordingly, in the magnetic head assembly 100 accord 
ing to an embodiment of the present invention, the ?ying 
height is raised in a state other than read/Write operations by 
adjusting the pitch angle of the magnetic head slider 110 by 
using the variable device 150 Without moving the Whole part 
of the suspension 120 or the magnetic head slider 110. 

Thus, since a high ?ying height can be maintained during 
an operation other than read/Write operations, interference 
betWeen the magnetic head slider 110 and the magnetic disk 
101 can be prevented, and scratches by the magnetic head 
113 and a frequency of generation of defects of the magnetic 
disk 101 due to the pieZoelectric element can be reduced. 

In particular, as described above, in the magnetic head 
assembly 100 according to an embodiment of the present 
invention, since the ?ying height can be sWitched to a 
desired height by adjusting the pitch angle betWeen the 
magnetic head slider 110 and the magnetic disk 101, the 
read/Write operations can be performed at a ?ying height 
less than or equal to 05p. inch (12.7 nm) Which is generally 
required for reading/Writing information With respect to a 
hard disk having a high density recording capacity. Here, 
since moving the magnetic head assembly 100 at a high 
?ying height is possible during the operation other than 
read/Write operations, the interference betWeen the magnetic 
head slider 110 and the magnetic disk 101 can be prevented. 
Thus, damage to the magnetic head 113 or the magnetic disk 
101 can be prevented. 

Also, the magnetic head assembly 100 according to an 
embodiment of the present invention can be applied to a hard 
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8 
disk drive system having a hard disk requiring a ?ying 
height less than or equal to 05p. inch. 
As it is knoWn in the ?eld of technology to Which the 

present invention pertains, When the pitch angle is small, the 
magnetic head slider can maintain a stable ?ying state. 
HoWever, When the pitch angle increases, stiffness of the 
magnetic head slider deteriorates so that ?ying becomes 
unstable. 
The magnetic head assembly 100 according to an embodi 

ment of the present invention, as shoWn in FIG. 5, has a 
structure in Which the ?exure 130 and the suspension 120 are 
coupled to each other at the position A, as close as possible 
to the end portion of the ?exure 130 Without interfering With 
the adjustment of inclination of the magnetic head slider 110 
installed at the ?exure 130. The ?ying height varies by 
directly changing the inclination of the magnetic head slider 
110 With respect to the suspension 120 to change the 
thickness of the variable device 150. 

Thus, the magnetic head assembly 100 according to the 
present invention can obtain a loW ?ying height from a 
change in the pitch angle Which is much less than that in the 
typical head gimbal assembly. 

Also, an interface margin betWeen the magnetic head 113 
and the magnetic disk 101 can be obtained at a su?iciently 
high altitude by using the magnetic head assembly 100 
according to the present invention. That is, assuming that the 
?ying height of a magnetic head assembly for a magnetic 
disk having a recording capacity of 40 G/ P is 0.5 p. inch, since 
the ?ying height of the magnetic head assembly is reduced 
by about 40% at the altitude of 10,000 feet (about 3000 m 
high from the ground), an error may occur due to the 
interference betWeen the magnetic head assembly and the 
magnetic disk. In particular, since the ?ying height of a 
magnetic head assembly for a magnetic disk having a 
recording capacity of 40 G/P or more, for example, 60 G/P 
or 80 G/P, is reduced to 0.4 or 035p inch, as the recording 
capacity increases, a more serious problem may occur at a 
high altitude. In the magnetic head assembly 100 according 
to an embodiment of the present invention, hoWever, since 
the ?ying height of the magnetic head assembly 100 can be 
actively varied, the interface margin betWeen the magnetic 
head 113 and the magnetic disk 101 can be su?iciently 
obtained at a high altitude. 

Also, since the ?ying height of the magnetic head assem 
bly 100 according to the present invention can be su?iciently 
loWered by slightly adjusting the pitch angle of the magnetic 
head slider 110, stability and stiffness features of the mag 
netic head slider 110 are superior. 

Furthermore, since the magnetic head assembly 100 
according to an embodiment of the present invention has a 
relatively great pitch angle during the read/Write operations, 
a fast take-off velocity can be obtained. Since a parking 
operation is performed at a high ?ying height, reliable 
parking is available. 

Thus, the hard disk drive system adopting the magnetic 
head assembly 100 according to the present invention can 
secure reliability. 

In the above description, although the present invention is 
described and draWn as being applied to a magnetic head 
assembly adopting a magnetic recording method and to a 
magnetic disk drive system such as a hard disk drive system 
adopting the above magnetic head assembly, the present 
invention is not limited to the above embodiments. Avariety 
of modi?cations and applied examples are obviously pos 
sible. That is, the technology of the present invention can be 
applied to a head assembly using a recording method other 
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than the magnetic recording method and to a disk drive 
system adopting the above head assembly. 
As described above, since the variable device can be 

?xedly coupled to the suspension during the assembly 
process of the head assembly or the manufacture of the 
suspension, the process of manufacture is considerably 
simpli?ed compared to the conventional magnetic head 
assembly. 

Also, since the head assembly according to the present 
invention adopts a manner of directly controlling the ?ying 
height by adjusting the pitch angle of the magnetic head 
slider to change the thickness of the variable device, the 
?ying height can be accurately and actively controlled so 
that a fast sWitch of the ?ying height is possible. 

Although a feW embodiments of the present invention 
have been shoWn and described, it Would be appreciated by 
those skilled in the art that changes maybe made in these 
embodiments Without departing from the principles and 
spirit of the invention, the scope of Which de?ned in the 
claims and their equivalents. 
What is claimed is: 
1. A head assembly to use With a recording medium, 

comprising: 
a suspension coupled to an end portion of an actuator arm 

provided on a base to rotate around a pivot shaft; 
a head slider installed at the suspension and having a head 

to record and/or read information on and/or from the 
recording medium; 

a variable device located betWeen the suspension and the 
head slider, Wherein one side of the variable device is 
coupled to the suspension to adjust a ?ying height of 
the head slider by adjusting at least one of a pitch angle 
and a rolling angle made by the head With respect to the 
recording medium, Wherein the variable device is a 
pieZoelectric actuator having a pieZoelectric material 
With a thickness that varies by the application of 
electric poWer; and 

a ?exure, Wherein the head is installed at the suspension 
using the ?exure, and the variable device is disposed 
betWeen the ?exure and the suspension, 

Wherein the variable device is formed to guide prevention 
of contact betWeen the ?exure Where the head slider is 
attached and the suspension. 

2. The head assembly as claimed in claim 1, Wherein the 
head is a magnetic head and the recording medium is a 
magnetic disk. 

3. The head assembly as claimed in claim 2, Wherein the 
suspension is a load beam having a gram load. 

4. The head assembly as claimed in claim 1, Wherein the 
suspension is a load beam having a gram load. 

5. The head assembly as claimed in claim 1, Wherein the 
head is installed at a leading end portion of a surface of the 
head slider facing the recoding medium. 

6. A drive system including a head assembly to record 
and/ or read information on and/ or from a recording medium, 
the head assembly comprising: 

a recording medium; 
a head assemblage for use With the recording medium; 
a suspension coupled to an end portion of an actuator arm 

located on a base to rotate around a pivot shaft; 
a head slider installed at the suspension and having a head 

to record and/or read information on and/or from the 
recording medium; 

a variable device located betWeen the suspension and the 
head slider, Wherein one side of the variable device is 
coupled to the suspension to adjust a ?ying height of 
the head slider by adjusting at least one of a pitch angle 
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10 
and a rolling angle made by the head With respect to the 
recording medium, and Wherein the variable device is 
a pieZoelectric actuator having a pieZoelectric material 
With a thickness that varies by the application of 
electric poWer; and 

a ?exure, Wherein the head is installed at the suspension 
using the ?exure, and the variable device is disposed 
betWeen the ?exure and the suspension, 

Wherein the variable device is formed to guide prevention 
of contact betWeen the ?exure Where the head slider is 
attached and the suspension. 

7. The drive system as claimed in claim 6, Wherein the 
head is a magnetic head, and the recording medium is a 
magnetic disk. 

8. The head assembly as claimed in claim 6, Wherein the 
suspension is a load beam having a gram load. 

9. A head assembly comprising: 
a suspension on an end portion of an actuator arm that 

rotates around a pivot shaft; 
a head slider on the suspension, having a read/Write head; 
a variable device coupled to the suspension to adjust an 

inclination of the read/Write head relative to a recording 
medium by adjusting at least one of a pitch angle and 
a rolling angle made by the read/Write head With 
respect to a recording medium, Wherein the variable 
device is a pieZoelectric actuator having a pieZoelectric 
material With a thickness that varies by the application 
of electric poWer; and 

a ?exure, Wherein the read/Write head is installed at the 
suspension using the ?exure, and the variable device is 
disposed betWeen the ?exure and the suspension, 

Wherein the variable device is formed to guide prevention 
of contact betWeen the ?exure Where the head slider is 
attached and the suspension. 

10. The head assembly as claimed in claim 9, usable With 
a magnetic disk recording medium, Wherein the read/Write 
head is a magnetic head and performs read/Write functions 
on the magnetic disk recording medium. 

11. The head assembly as claimed in claim 10, Wherein 
the suspension is a load beam having a gram load. 

12. The head assembly as claimed in claim 9, Wherein the 
suspension is a load beam having a gram load. 

13. The head assembly as claimed in claim 9, Wherein the 
read/Write head is installed at a leading end portion of a 
surface of the head slider facing the recording medium. 

14. A head assembly comprising: 
a suspension coupled to an end portion of an actuator arm 

provided on a base to rotate around a pivot shaft; 
a variable device controlled, adjustable-inclination head 

slider having a read/Write head, Wherein the variable 
device is a pieZoelectric actuator having a pieZoelectric 
material With a thickness that varies by the application 
of electric poWer, Wherein the variable device is 
coupled to the suspension to adjust at least one of a 
pitch angle and a rolling angle made by the head With 
respect to a recording medium; and 

a ?exure, Wherein the read/Write head is installed at the 
suspension using the ?exure, and the variable device is 
disposed betWeen the ?exure and the suspension, 

Wherein the variable device is formed to guide prevention 
of contact betWeen the ?exure Where the head slider is 
attached and the suspension. 

15. The head assembly as claimed in claim 14, usable With 
a magnetic disk recording medium, Wherein the read/Write 
head is a magnetic head that records on the magnetic disk 
recording medium. 
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16. The head assembly as claimed in claim 15, Wherein 
the suspension is a load beam having a gram load. 

17. The head assembly as claimed in claim 15, Wherein 
the read/Write head is installed at a leading end portion of a 
surface of the head slider facing the recording medium. 

18. The head assembly as claimed in claim 14, Wherein 
the suspension is a load beam having a gram load. 

19. A head assembly to use With a recording medium, 
comprising: 

a suspension coupled to an end portion of an actuator arm 
provided on a base to rotate around a pivot shaft; 

a head slider installed at the suspension and having a head 
to record and/or read information on and/or from the 
recording medium; 

a variable device located betWeen the suspension and the 
head slider, Wherein one side of the variable device is 
coupled to the suspension to adjust a pitch angle of the 
magnetic slider Without moving the Whole part of the 
suspension or the magnetic head slider and to adjust a 
rolling angle made by the head slider With respect to the 
recording medium, Wherein the variable device is a 
pieZoelectric actuator having a pieZoelectric material 
With a thickness that varies by the application of 
electric poWer; and 

a ?exure, Wherein the head is installed at the suspension 
using the ?exure, and the variable device is disposed 
betWeen the ?exure and the suspension, 

Wherein the variable device is formed to guide prevention 
of contact betWeen the ?exure Where the head slider is 
attached and the suspension. 

20. A head assembly to use With a recording medium, 
comprising: 

a suspension coupled to an end portion of an actuator arm 
provided on a base to rotate around a pivot shaft; 
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a head slider installed at the suspension and having a head 

to record and/or read information on and/or from the 
recording medium; 

a plurality of deformable variable devices arranged in a 
rolling direction perpendicular to a pitch direction, to 
adjust a pitch angle of the head slider relative to a 
magnetic disk and to adjust a rolling angle made by the 
head slider With respect to the recording medium, 
Wherein the deformable variable devices are pieZoelec 
tric actuators having a pieZoelectric material With a 
thickness that varies by the application of electric 
poWer; and 

a ?exure, Wherein the head is installed at the suspension 
using the ?exure, and the variable devices are disposed 
betWeen the ?exure and the suspension, 

Wherein the plurality of variable devices are formed to 
guide prevention of contact betWeen the ?exure Where 
the head slider is attached and the suspension. 

21. A head assembly to use With a recording medium, 
comprising: 

a head slider installed at a ?exure on a suspension arm of 

a reading/Writing assembly having a magnetic head; 
and 

a pieZoelectric actuator having a pieZoelectric material 
With a thickness that varies by the application of 
electric poWer, arranged to adjust at least one of a pitch 
angle and a rolling angle made by the magnetic head 
With respect to the recording medium, 

Wherein the pieZoelectric actuator is formed to guide 
prevention of contact betWeen the ?exure Where the 
head slider is attached and the suspension. 


